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I ABSTRACT

Th. past l~ years have seen impørtant advance!~ in t h  un d e r s t a n d i n g  of

behavioral decision processe s . 1 e ” . p i t t  t t t3~~ advances t h t re has been

surprisin gly little at ten t t i n  p . i id  ~ t h e  t r a i n i n g  at  d e ci s i o n  makers .

This report provides a summary o! a o u t  I r , ~7 1t c h e l d  in  J u l  v 1976 in

Eugene , Oregon to evaluate the st .ut~~ ~ t ~~ ‘I e d ~~• •~~~~r d i , ~~ ~. h(. t r a i n -

ing of decis~ c’n maker s , 1 l ioi~ i~~ v l mp or t . i n t  ~~~~~~~ ;uc~~t ions and recommend

direction. f o r  f u t u r e  r . ”~. . u r  h .  ~~~~ r i ~ ’ r t  p r o v i d u ~s b oth  .t t r i e f  rev i ew

of current training progr .um i~, i n c l u d i ng d i s t t is~~ion ot k ey . u t t i t u d e g

and skil ls  required for d e ci s ion  ma king , md a l i s t  ~~~ ii ti~~~~~ Important

research question s that  e m cr g c~ Iu r 1 t ~~ t t : r  ~~~~~~~~~~~ T h r e e  a spec t s  of

th. training problem rccommcr.dcd t a r  i m m e d i a t e  .~t t c n t i c . n were’ ( 1) t r a i n i n g

specific skills , (2) evaluating t h c  q u a l i t y  of d e ci s i o ns , and (3) implementing

the knowledg, obtained through tv tsi ~~~n

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I . In t roduction and Genera l Issues

The r i se of a u t o m a t  ion and the  i ni. r e a s ed  p.h r aflil i u t e n s i l  • o eon-

temporary c o n f l i c t  have made i n t e l l e c t u a l  s k i l l ’ . , espec a l l - ~ th o t ’ of

j ud gment and de.. i s i o n  mak i ng , c r u c i a l  e l em e n t s  i n  t h e  f u n c t i o n i n g  of

m I i  tary and .j t ’ f~~n se  syst em s . Because of t h i s , .~ c o o s i c t , -  abl ’- .t c c c i t  of

reLt’nt  r e s e ar ch  ha’. a t t e m p t e d  to d e s c i  ib e  the c o g n i t i v e .  t r o t  .- .scS 1)1

sion maker’. and to develop techni que s f o r  i c p r o v i n g  dec i s ons.

D e sp i t e  t h i s  e f f o r t ,  t h e r e  has been stI r I cTisi n g l y l i t t l e  • i t t , ’ c t i o r m ;‘ .i i d

to  t he  I r l i n i n g  of d e c i s i o n  make r s .  The p r e se n t  c o n f e r r n e ~ ,..
- ~orm vene.d

to  t a c k  le  t h i s  p r o b l e m  d i r e c t l y ,  w i - t b  an eye toward ’.  r ecoevnend i ’iq  d i r e c -

i on’. for atti re r e s e a r c h .

One gu t - s t  ion tha t t h i s  con f e r e n c e  ad dr e s s e c t  was ~~l c i t  do .‘.e know

.0c c - c t  t r a i n i n g  d e c i s i o n  m a k e r s ? ’ ’  The q u e s t i o n  proved ‘ ‘ c r e  c omp l . ’ . t h an

i t  i r ’ .t appeared t o  be. A g r e a t  deal  c c l  t i m e  was spen t i n  de f i n i n g

f l t’ i’ ~ . t e r m s  , es t a b  I i I ng app r op r  i a t e  hoc I n  j i . , and i n  ~
- - ‘ t ’cn

r ede i n i n q  t h e  q u e s t i o n .

Who i S  i r ) e c i s i n n  M a k e r ?

I t  was f i r s t  n e c e s s a r y  I t i  d e f i n e  t he  c c  u-  of d e c i s i o n  c i k i n q . i s

t h e  c le t  i s i on  m a k e r  •i s i n g le .  i n d i v i d u a l or a group? t. Jhi ch  person  i n  a

g r o up  cr  o r g a n i : a t i o n  sh o u l d  be t r a i n e d ?  I n  reso lving these  i s su e s , we

aqr . - i- ’t  on t h i ’  f o l l o w i n g  p o i n t s :  ( 1 )  d e c i s i o n  m a k i n g  i s  m f t e n  an in t e r -

. t t i ’ . ’  p rocess  w i t h i n  an o r g a n i z a t i o n ; t h e  t r a i r c i n q  of a l one  dec i~~~I c r c

m a k e r  ..~i I I  f-ce’ d i f f e r e n t  f rom t h e  t r a i n i n g  •i l( ’ ( I S i O f l  mo-er  • ,mt  h i ~~

or her s u p p o r t i n g  s t a f f ; ( 2 )  when complex  s i t u a t i o n s  t o r , ~e c c  i s i o n

m a k e r s  t o  a s s i q r c  s u b p a r t s  of t h e  d e c i s i o n  t a s k  t i c  o t h e r s , t h e  ii i .  -

coevnun lcat  ion and m o n i t o r i n g  m u s t  be c o n s i d er e d  i n  t h e  t r a i n i n g  p r o g r a m ,

(3) -o t h e  purposes  o f t h i s  c o n f e r e n c e , a d e . c i ’, i c r .  m a k e r  i s  l h , - l owest

levp I per son w i t h i n  an o r g a n i z a t i o n  who cou ld  “ s i g n  a c t m c k t o t / o r

a u t h o r i . ’e t h e  d i s t r i b u t i o n  of r e s o u r c e s .  I n  t h i s  p e r s p e c t i v e  we w e r e

c c , r c c e r n e d  w i t h  t a c t i c a l  as opposed to s t r a t e g i c  or op e r a t i o n a l d e c i s i o n s .

Decision makers falli ng w i t h i n ou r definition include the squad l e a d e r

or  m i l i t a r y  r m t ’ a n d er  r~ak i nq t a ctical decisions on the h a . i s ~~~1 tap i dl y

r e c e i v e d ,  i ncon~~le t e  and u n r e l i a b l e , and somet ime s irre levant inform ation .

I

- -~~~~
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W I ‘ It ~ i - - ‘-a - - -, - - 4 1’

- - - -a  - - - 1 uc- ~ -‘ 
~~~“ - 

a~ c , - — ‘ f c c ’ , n c t - l i - - oc  , t ”i ’ed a~- p ’ o a a  h”~

r ’  it t ‘~~,
. 0  i ,‘ ‘~ - ‘ , - - ,  - i’d -“  - - i c c - c ’- - fl I ‘- I od r , ç I - 0” .’ c an n o t

I ’  -~~~~~.
. s t  c ’ , , ~ - I ~~

- - S ‘a- , r a a c c  0 “ “ t  I c -~~’ T  w-’as c ’r r  ¶ 0’  i c c

a 1 I ow r q a p r n c l  - i -  , a n or  I~~r t u  ‘C - ~a r c c  rae a t S Cos I — (‘ - ‘ L I  t i - ‘ - - t’ - - . ‘I i i

~~a c c f  i c  .b’a l~ a a a - ‘ c c  ‘ I t -  a i d — ~ ,
- c — ( 5 r  ~~~

‘ -  ; c -~~ a - ,gr r c a r ’h i ’  ‘.e’. w i  ~ p r o h a h i  l i s t  i C

, - c ’ ( - c ’~~~c c c i i o . j c a ’ ~~ -4’ - ~~~~~ r 1 - ’. f ’  ‘ r~~~c1 ha lc ’ :j , i ons  and  had - ‘ I1 ’ - ’~~CS

‘ r i d s ~‘~~ - -
~~ - i. ’ - i d , ’’’ - T h j  , a l a , ’. .1 i~~~~C ‘..l’dip I c  ~~ 

c or  i s  , i v a i l a h l r ’ .

c - i t ’  C . ic ’ I t i i .~~V ’. - I t T I, ’ ~ ~~(I c t
~~ 

of c ~~t’’, c o l t - I  y - m m  ~~ recul s

p r a c c i a m c  C c l  -
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a a t ’-~~ f t  o~ l c a . - a t - c c c ,o  t i n ’. I c i , ’ r a t  I c ~) f l ’-. , I h e  co t i t  t ’ t  ( ‘t i t  a -  q u a - ’ l i O n ,

~~~‘ a t  do a ’ ’ k a a c a - ,. i t c a c U t  h r - a  m u  c c j  dcci  I. a c a c t  - a~- c  u S ? ’ ’ ~~•a ’ .  c c - c I a - f  m a t - c l  as ‘ W i c a t

i s  ‘he  , t r ~~~sO I c I  ‘, t a t . -  ,) a 
~~r u t ) i a I L ’ i i c )e atcc c aj t t r a i n i c a c t  dec.. i c i c a r i  ma k e r s  and

a c t  S i  i I  ‘ to i~~ ” . - c e  C t I t ~ t ~~.
- a n d / c r c ’t  4 i C i en t  t , m L t  i c . t l deC I sions

-..mt- -  t ‘ -
~~- I . ’ . i s io n  ~ia L r r s  - c - . n - ’i h a - ac  a cess d i -  t h e  - S i t  LOt ’lO ’. ~c t p r e v i o u s

dcc i ’.  05’.?’’

I I , ‘ i i c ’ C c c  r e n t  St a l t ’  - ‘ I  a o w l a - ciqa. -

Cu r r c ’ i l l  ~ r a ii i ~~~ 1 mc ’ 2 1  - a IS

A l t  iu~~~ 1- 1h  I t i c ’ 1 ’  i m i  t ’ ;  ; c r  t i n  a - -  1. 5cr  i t ’ c ’ t ~ he c  ~ .i I I 1 t a  , e  t he  c ; t ’ r t a ’ c  i l

a i m 01 J i  - ‘ c c 0 ’ - - ic ’ i I son c c , I ~~~, - c ’ . , I ‘ - ‘ ‘  l a c er in  I t - c c a ; t ~ 0 1 t h e  t r a i n i n g

‘ t t ’ c  cci , ‘., ct’ C I j ~ iii a~~ t - r  l . a  I c o . o c  ,- cj a ’  - I h o~ c a i ’ . - & ’ r . a cp ’  ~~~~~~~~~ h is

been tested ‘ ( ‘ ‘  c c  I a ’  c.c o’ i ‘c - , c a b u t  e .‘ ‘ t cc  t , —, , n o r  t o r  t h e  r e t e n t  I on

or I I ’ , ’ I ‘ a - - ‘ ~~ ,1 i_ c a I ‘ c o I I c I r - c i i i

- i i 1 -  a - i t ’ I n  ~ t’L m ’ . I a ) I i  M a k i n g  An a c - c - a c t I - - t ’ - - a c h i n q  m u l t i —

- i ’ t ’ ~~ bu ’ u l c I a d ,  , ‘ - - s I - , ’, a ,  t i c  t n : ’ — I c ’ . ’ ’ l  t a t i -  ( ‘ - c l  ‘ t i l c l l e l t ’ _ , ’ I  r ’ i an , a - ; , - r s

‘t a ’ , i-i a’, ’r ’ - ., ’ f t ) ~~I t ’ . i L .  l I d  i ’ c h c , r c u  i - i d  R o b i r  c a t  The  G c c i d ~ p r o v i c l i ’ S

-a se t  0 ’ c ‘- ; 1 t~ r u b  ~ 5 a- , c I i  wh a S ha ’ u s , - ’  S can  ‘c e ’  r O cr  I t -  i r - ~a mu I I i —

- a l t ’  i ‘ c i c 1 i ,- a - - 1 , ~-- , c c ci  a 5t’~ - c ’ ,- , , i c  cc c i c c ;  5 i (~~l.l I -
‘ w h i c h  i nd i cate

~~‘ ‘ ‘‘  r - ~ l o s  s h i t c i i - i  n ’ c~ ‘cc c a s ed  ‘ ‘ - a a , - - . ’ t he ‘1(5(101 c c ’ , c l , ’ r l y i n g  t a 1~~ a~~

i i o l . u t e ’ d ,  ‘ c o  ( , - s c ‘ a - i s  - ‘ - ~~ i n  , i t u  h our  a r id u h a ! ’  c e ” i a r c , i ,  no f o r m a l

t ’ n’ c c - i  (4’ i i  c - a n a l a ’ ‘ c a l  t h e  r u l e ’ . a ’ , r a ’ ,’ri .  l i t ’’ p t ~~i i i , , - i s s o l d  i~ c t ( ~~j c i a,

c c  ~ ‘titi I i . i ( i t  i bu ‘ a s - i  ; , ‘, se l l . c I t•d - - - i  a a 1 1 0  C I 5 i  c rc .i~~ c’ r ‘ ‘. con f i dence

i Ii h i  S c r  ““‘  C b in c c  a I j u c I t ~~’,n  I and to ~i r c  a c i c i c  e a pt ’ i i  a - a - ( ‘ t I  ca r d  I as a

a c  n i “ The  c a - i S b -  a r ”  - I r e  • c i l  I , - . c l t - c  t e a l 1 or relev anc e ’ and i r ul er c- . ;  -

a - - 1 e , c ’ ’ c °  conce c ‘1- , i h t ’  u t  i I , f i ad a v a t  ~~~ I j i c  -a t (.5’. i c u n.i I bas ’ c - I  —

I c i l  I p l - i , ’ r ’ , .
- 1 - I c a i t  ‘ ‘. , c c c c j r S c ai’ c ( I Y’’ ( ’ S c t - , I h I ’ ‘ o l  l c i w i n g  s t c p s :

I , L a S t  - a I I t ’ c , - i ~ ;aa. ’ r ‘ - 1  a i t  r a b a i t  e . o’ t he - c ; t l i t  t r i s  vi i  i r a ’  cons i d —

o n  I r i ’~ I - , n - c r  r~~~ •id a l  a I t .  i t c - a t , ’’ , h i g h I ‘a- cor m e l  a I c - c l  ~ it Ii others a I r e a d y

a f-a. a - , ,‘ c c

- Del I ‘ t~~ a I I the ati r but e’’. S a l  (ha t y t ,’  ~ ar e  - . a -i led mono f u n d ca l b

n - ‘  f~’ I i - . i i i  Vt’ cli rec ion .~~ t t h  r e sp e c t  t o  Ic) t a T  w a ) c  t h  - 
c’s,ak i nq c e r t a i n  t ha t

- a l l  i t t  i but r -
‘ . ar c  cond i a c - c a c I ~ ~~~~~ t a - a n i c

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - -~~~~~~~—-~~—~~~~~
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3 - ‘, ‘ i glu t -u I I a ‘ I b u t t ’ ‘ - cc ;  c l i  i v  ( I y a  -u  a m a ’  ., ‘ c U f l h c , u i  ; c  w i I i  t h u  s

u s c  a ~~, , J ; d 11  l o g  s , -, t a -  • h s t ’ I , , c c  a r i n k ~ , l . ’r  ) $ i t ’ l i c i l I a c i c d )  -

- ‘  — c, - I II’ I - c _ i t  ‘ c • I I c  l i t ’ i I I c - f  c a t  i ,- . - S i t )  I I c a ’  c c - _ d ~~. ,j fl a3 t i c  - . a t  t r b u t  t — ’ ~

UI I ‘c a  c a a l  c a n a l , ’ , ,  a l l  ‘ • a ’ I a •‘ n c t  r I a ’’. ~ i r h  r a t  a c c i ~s h.,3 c i c t  i n  ‘.Orco L a — e s

- a  c~~l’  :. . - ‘ l .a ci r i c ~ c , l ac -  - - I i . - ck a  I l a i r .

5 - C.a t a t a i a a i t ’ I i  - ‘ - a r c  - i  - i  S c, , c a ’, a r a t  Llc ’ , i à h i a ) r c  c I  e , i a .h  ,i I t m i t - u t t -

( c t j l LI - 5) -

I I , r ~~ ~~~~~~ 
c ’~~~~ 4 , 

~~~~ 
I ~ ‘

~~ ‘ rd (  t t h e  c a i l  c. ac ’cn cluean a n t i  d i v i d e

I ‘a. ‘ . f , a - ’ a ’  , t ’~~ , ‘ ui 1

/ - ‘- ‘. .  I t i p - ‘ - i  ‘ - . c  ,i~~ - a  t i c  it ’ d - b I c -n I 1- , ~c -  t he  .~r a g h t  ass I cjric -d to

I I i ’ - - I i  I r lc d c ’ -

i~l - t ‘ - - , - a -  ( i t t  - ‘ i n t I , a  ‘ ci I • . ‘Cl S ,_ t 1 a ’ ’ , t .jr U ’ a C  h a I I 1 ’ c  ~~ I i

a . . - I a . - r  - a ’ I I t ) ,’ c ‘ ii. ’ c - 
‘ - ‘ c a t  I v i ’ a’, I ) a ‘ c a -  I t  i c l u e  st  SCor c ’  or  t h a t

a I t . ’~ it  iv.’ w a  f t c  I - ‘-  ‘ -  c ’ ,’’. I I ’ , ’ c c ~ ‘ i ii ( c c - , - r , a ~ I c c .

! ~a , a t  or - 4 ec - a i i  I s a . - ’ . r ’ h c’. I t a I ”  sc it h .1’. I ’’ c c ,e i d  t h e

‘ ‘ I  i i  I S  I. i c  I ‘ r ’ - - , I - c . c~~ a - a  e l . a t c c i u  a ’ ’- t ’ - ’ ’ — r •  ‘ a~ r c i  - r a i d ,  For  .- x an ” - c p l e

a n t i c ’ c ra a ci l c c i _ a  r I Ic - ‘~~t ha .‘i’ -,hrcwa I ‘-c c ’  ‘ ‘I - 
~~~ I a - •c a ’t i , ’ç ’-. - ‘ ‘ e qu a l  we u ’ i s

I Ii .)J(i I I - a ’ - - T a ’  c S

- - ‘ c l ,  - cc ’ ’ a ’h t ~~~~ c - c c - t ’ c , i I  D - c i ,aicn a r i d  D e s i g n s , I n c .

(001 ) - , - , c  -, - or ‘ U i , i c ’  c ~ a c t -
~ 

t o  - 
- 

c h -a  a ‘, 1 t~t i  I h r i c  c a - I  i C — - - ~‘ ;c I s 1 s ~c rac  t a cc

I f l  - c c r c i , a c 1 ;  sc : 1 . - t i c  it’ . ‘ ‘ ia’ c -c a 1 s c -  c a c c - , ‘ a. h i n _ c - I ,-es  an

I 1) a ’’ - I ‘ c a t ’ C Or’ fr c I a — c  ‘ c c j  n- c a d  t c c ~~~ S i , 1 i I a OS a ci t ’ -. I c i on  - a ) , ,  I - , ‘. I s ~
- . f o c u s  —

i r a q  a.)a .~ 
I - - • .  i i  b . .~ i l  t a r  ‘11 ’ , ‘ ‘ “ , ~~~ 1 ’ -~’ - c,) cur c - c i s c ’ - , o ’ t i n C e r t I i f l t 1

I “a’ l v i  ‘ c~ - , ‘ , tc  a - ~s - , t ,-  a s ’i ‘çc I i i ’ . c ‘‘Q .‘aSSc Jc p 1 oct o i ‘ - ~- r  - ) t  C S’.  i s I hat

( ‘  a-~ 
tc .i I t t p h  i ’ t - i ’ e  s O t - - , ” -  tO - t Ci ’ I I i r i s , ~)‘ - s i O n  ‘sa~ ers sta r t i -a i , ’

b y i , f r n - i I a ’ a l  ag t h e  ‘ ow - i i  ‘.,‘~ .11 a y e ’ , and  th y ’  one p a ’ . i c u l a ’  c a o c a ’ r t a i f l  e venl

I l ’ i ’ ‘ ‘ c c ’ , _. I I “cc  cr - ar ’.  I n - l  a l l y .  a an -c c c  S C O i i - , I c  uC c -.- a l  a at’ ‘c , r i t s i m i  1 a r

I , ,  - rp  I ~- ) rc  c c i ?  oh , a - ‘c ’ - ; a  ~~~ , -du  c a’ • e - ‘- c ‘ i i  L~~l I p ot  r t’s arc regret s

~ lu,- ,c’ ar .  ‘- b u c ’ - - - ’ cv  h a _ - rug t b -  ci , ’ 5 0)0  - - ‘.c L , - r d e c i d e  t i t  ‘.1 on t h e  best

op c a n  A l l  o~ ’c e r  ~a~ c - ‘ n c  i t . - ‘~~~~eal i n  i- - c . ’- ’,s a r i s t-un t o  h i s  o p t i o n . Onc c ’

‘ h I  ‘, h., . ‘-‘yen I c  - cc c  f c i c  r v ,~ r ’.  - i t  r r i 1 ’ - 
- t h e  a t  h r  i t  - -

. c’s a r r  we - : ~ I I _ c l 
, not

. .s.i r s l y ‘‘ u i ’ ’- i I~ 4’ , . i r u f ‘ ‘ a t  con~t ’a r c , ’d  ,ld~l i r i v a - I -~~. Tha’ computer then

n or  ‘a  - -
‘ 

- b ,’ ‘ - a ’, 1. . ’. ,) ’ r’ i l  , l . u , t a r n ’, , a c c c i  c i ,  cp l . a -,- ’. t - ’ ~ t’sl’a n c  ‘a ’ v a l  ca c c c ’

~~~~~~ “ I t,, t’ • n,it a -
~~‘ Sa a ’, a y j a,i,i b y ed a ’  t’ t,c ci rr do ra c I n i t  cc c 10 show t h e

amp l i c , c ’ l i l a ’, c ’ ~~h , i ’ i ,~~~1 , , ‘. t iCnI  S

—
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Spec 1 , a I  ,Jua lq rrc enc t l n a a n i r , H , ic u ’ c a c n a l  ‘ ‘. ( 1 9 / I )  appa  ‘j a il , v i  ~i soc i , a l

j u a t c ; c ’ c t ’ r c  I ( c l t ’t l f  , as’, - ’’. thjt i I peaap T I ’  .10-  I i’ j c j ht t I c , -  I hc’ ac r y b e h i n d

c aatc l ’ ca’ r i ( - i r c . a I - , ’ .i’. a n a l  t I c . ’” t r , i i r c , — c I i n  i r c c r t ’.a ’ - . i n q l y d i f f i c u l t  a p p l i c a t i o n s

C a l l . a  - .  ‘. 1 1  ua.I t t i l l s , t~~ c . . , ,- a a  I I  , ‘- t.- n t  u s l  , t a o  a b l e  h a  a ca.i l .- ‘ .‘ a ny  c ) b I a ’~
t ; ’~ - ’  1 , t i c  p r a c t  c a ,  ‘,e5’~ i O n ’ . , t r a l  r t c ’ s ’5 a.~~a r  ~‘j a  I Ia  J c c a c t a p a a l - I  1 , - n  c c i  mu a l

ci sp l i i  j r ’- a ’  l~ p r , ’ s e n t i n q  a c i c r n p ~~.’ t a s k , i n v o l v i n g ,  - .a~~, two cu e s ,

I (~~~l I c) ciSC ,a l i r u t ’ , a r  c a l ’ ’ i o  a_ - c c ’ t b a n a’ t i c , ’ ’ ,, ’ c u e s .  c’s ’ t c . u l n i n q ,

w i th s c t c ’ l  i c , - 1 t , i, a- , 1’ t c . t ’ a. ’ a I , , t h e  ? , i .~~’. i l l ’  ( c c ’ l p l i C , i I , ’ d  by u- . i n q  c i i ~~? c ’r e n I

,-,c i ; r t t  i n g  s c a c a. - .‘ - , , ‘-si r e , , a r i , i t c l e s , and  d i a  1 , ’ n c ’ d d t furi c t j On c i l r a ’ l a t  a u c t c ’ h i p s .

• I c c ~ ‘. , ‘va ’ , ‘a I cia , s ~ ‘ ‘.co ‘‘, h r  a i n  I nq - pt’op I c -  .a’c ,3(a .- .- - b  I on v. n y c. c ac’u j c I c ca ted

I I - ’ ’, .  l i t  c t . ’ t i m i ng  up t a  t h i ’ .  p o i n t , t H -  v . i r i~’ab i . ’s a r e  a l l  - , i ’c a ’ u a 4 i ~~d .

t o  ‘ ha ’ ‘ o t  ‘ . i c’P 0 ’ ! t - a i n i n q ,  p e n o l a -  l e a r n  t o  J r c a c c , , ’ r  I ht ’  s t r u c t u n a -  ta ~

. . a r i  ab le ’.  i n  i c f ’ er en I k i n d ’ , t i  I - c- - ’s. a - l . - r ~, , I a - - c -  1.1 ,,~, S  a re  p r a ’ ’ _ y . n t . ’ d  i n

wr  a I a’” ‘ - a r  - ‘  a ’ I I is’ ‘ r a a r ’ a ’ , ’ - -au ’. t, a- x i c a c ’ t h e  - a r l a b  I , ’’. and ci. i c rn rae

( h r - t  r i , . ‘ t i l l ’ a’ i c C c,- , a . i r c c l l ’ ,  T o ’ .  a - i , ’ !  I 5;ca c i  f~~ I ’ cI p n o b l  . - Th~

‘ c c c , i I :-° ,i .e a ’ ’ I r . i i n i t i q  c c c n . i c . ’ .  - c ’ c c a , i n q  p o o p l e  c - v a l a u , l ’a a  I H ’  t . i ’ ,

-
~~~ r a t  I c r , ’ o t -  i o n , - r . a  St  - l t ” ct ’”c ’ 5 ‘ c ) a t t c i  I n  c - r i  n t  su C h  a’. a po1 i c t t  s t - a t ,”i ’n ’

i I I ‘ ‘‘ ~ ‘ , S c  1 ‘ ‘ r - ~~,‘ i i  ‘ a’ I p c c .  ,‘ I u r  ,‘ ~ en a b l e  , ) ;t ;  - - - I nq S~ In ’ , a ru i

a, if l ’ I i t t_ I  ‘. ‘ i a - i io n I C )  c . r c  a’ I j i  I , ‘- . :‘l ’ L I I , ‘ he’ I r p c-c l i c ic ’ ’~ and  I -~~ ‘c ~~ I I v t hy—

‘-itt • - .a c c ar - .‘ c c ’ c l i  ca , c i t  - n - o- to r a t  n i t ’ l l  s t u d  I r 5 , I h u s appr a i f t

1, ’! 1 ,,‘ ‘ ‘ r oyac ‘, o c , i a  jca ‘ -~~‘ ‘-c I h.’a,’ ,- I ti ,) t ’c a cn c i ~‘ - i i  - , I , 1 ~4 7 ~ c )  h,i’,

S U C &  a’s’. ‘ - I I v ‘ a’ - t i c  ci con’ 1 1 c c  i c - , 5bc~~., i nq i I I c c t’a’ l e ss  I h a n  I i- a a-~ i t t , - a- o r  I q —

a na I I -
‘ ‘ I  a c a —  cTlci , 11~’ , ‘4 a T’~ I -  F, Boy It ’, I ‘ ;çi ‘l . a  - - cc ‘ r. fI r a ’h ~~e r , I - ’  ~

‘aInin 9 in !~e i S i o r a  a’, c t ~~T , ’. I c .  ‘t I c , ’ ~i y ’ & a ’ . i c t n  “c na l- .-s a s ~roup a t  St a n -

‘ c a r  - I Re ‘ - .‘ar c h I t ’ s r c a t ’ ’ ( S R I  ) c c  an tha i  s sev t ’  r c a  I d i i  a — r e t ’ - I a. i nds c c  t r a l  n a

:‘ roq - -~~ 
- - - 0 c~ .‘‘.‘ca i  i sos  -and s t .1 1 f , I ~~~~ c - a’ are one - day , i c  rca ’ — day , and i ye

c l - ) y  ;c~~f c l ~~~ ‘.,‘‘- -~~ t c a r s  0 ~~l c - t t . i l a ’ a c ) c u m s(’ s . T he  j -c c  i s , i t a ’  c a u c d n ’ o ’ ’ , d i f f e r  f n c n ” t

h,’ a i ; c e f l  ‘.0” ii’ I s i n  r ‘ ‘ ‘ ‘ ca’ — can ~~ t a d  I o r e ct  10 -
‘ p o t  • i C i c r  c ; , ) c c  c ~‘,u ‘ on.i I

nr a — c l - , . I c y a  ‘c r-  - f - a .  ;a r c c - ; r , ( r ’  . a t t y ~ru p t s  t a t  c - c n t v a ’ y  a c t  u j n d e r s ! a n d i n ~ c f  wh a t

al, ’c i ’ , Øfl - a n t 1 I V - , i ’. i s  r i nd lw’,, a t  can l cr  ‘~i~r ’ c1 c , ’ a t . T c c p a c s  c c ’av e re ’d i n c l ude :

i rt ‘ t a c t  a . ~ t us r -1c - t e a  I S i a m  an .) I ‘.‘c i s • p rot , I y a r — c t  r u c  (lj r nq , p robab I I i t  y en c a ’ al l ru s

p ry- ~ I I t a c t  I t ’  j e s  ic c  a t  i t ’ 1 I s I c  rcc I rec sj , i n  f o r m a t  i a l f l  va I a i ~ t ion , Sen 5 i I V I t  V

- i c i l y ;  I ; , i t i c i  r a - — 
~‘ 

r c a- or  ,‘n a’ ~‘ttc - c cl i nq . “a ’P i cat ions and e ‘ a - c - 1 es a n  c a

; c r  I - ‘ .i ‘.‘ , a ’ ~c I I c  I or  c i , ’ Sc r I b I nq t he Icr i a o p t  s - S R I  a t  i a ’ L- t ‘. I c ‘-mo I i Va t e  pa r  I I C i  —

pa n t ’ . by h a v i n g  t ” ,,”-r w o r k  t h r o u g h  .‘ s,i c ; c b i a s  i n  w h i c h  t h e  r’-aa j c a r i t - ,- of u n a i d e d

dec s i o r I  m ak er s  - - a ~~e ~‘ i c t  udqmentc. SR I has f a -c a a n a l  t h a t cr~~ny  dt ’a  i c i o r u  make’ri.

_ _ _ _ _ _ _ _ _  — -  -
_
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a . a c~~ - 10 ( i a . - ’  0 ‘ . 1 ’ a c t  (i,.$ r ‘. t )a a - c c , ’,I ’  t a - c. ’ -, r ,, r l a cc i  )Ota I unc e ’ r I a i n I y and don ‘ t
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I .  R e c o q n i !i n g  that a decision probl em ex i s t s  and tha t i t  needs

I c ’ be ~o Ived,

- L t ’ q i t i m i l i n g  the p r o b l e m ; that i s , g e t t i n g  o t h e r s  to  recogn i ze

t h a t  the p rob le m e x i s t s and requires resolution ,

~~. D,’’in in g the level , scope , and boundaries of a spe~~i f i c _  problem .

IJ e n t i f - ,’inq the piobie m variab l es , cap turing a l l  e s sent i als ,

~~r c i  ,‘l i m i a a t i n q  redundancies,

~~~. Generat in g a l t e r n a t i v e s .

a-~ , D e fi n in g  c r i t e r i a , goa ls or value dimension s tha t should  be

in c_ t uded i n  the fin a l structure ,

‘ r I t ’ a t  m g t h e  structural n’cde l by which in d i v i d u a l cj c i -~ ’~~a ’n t s

w i l l  be comb i ned i n t o  a composite judgment.

~~~. A, q u i r i n c ~ informa ti on ,

‘~~ O c a l i - ’a-q w i t h  u n c e r t a i n t y .  T h i s  i n c l udes a c c e p t i n g  u n c e r t a i n t y ,

encod i ng probab il ities •nd probability d i s t r i but io n s , aa-.d avoid-

i ruq  k nown b i a s e s  ( such  as Ignoring base rates).

10. U,~ ,d j r  ing c i t  i i i  ty.

I I  - - . : c I c  i n i r S q s i r r mc 7 le  j udgments  in t o  composite judgment ’ . .

I.’, t,earninq f rom experience ; tha t is, e s t a b l i s h i n g  or g an i z a ti c a n al

,~~ a- a, ’a—’e s for monito r ing,  eva l uatin g, and improv i ng one ’s decisions,

13. Know ing when and how to use he uris t ics , short cuts and decision

- c a l  I s .

~~ a . c - ~ c n q  a c n e ’ S own Hm i la t ions and when to use normative experts.

15 , Keep ing focused on the problem to be so l ved.

I a - -  C onrnun i~~a t i n a ’j .

I ’ , l ’-’a- len ’w’n t i n g .

th~ 1 ’  a i n i n g  a c t  many of these  s k i l l s  ha~ yet  to  be s t u d i e d ,  We w H i

d e s c r ib e  ~ a-’r ‘- t a t e  of knowledge on trai ning for each cate gory separate l y,

‘c - a ~~1 on r .’ - - a ” a m a c h  r y ’ s - i l t a ’, and on our own experIence .
Q.r c , i n i ~~~inj .i ( ) e c l % i o n  Problem, Disagreement e * i c t s  about whether

a ’ a - t ’ a i~ni ,’i n’~ i c r o h ) e i n c i s  a general or cont en t-spe c i f i c  s k i l l ,  Some research

I n  ~~~ uc~ a ’c f  gr oup process techn i ques (c og, , ncanaina l groups , Delphi , and

h r . a c n c ’ - c r - c n g )  shows tha t peop le can be tra in e d to be better  problem dent-

‘ t i e r s . I4n ,~~o a ’r , t h i s  research is confined to situation s where subjects ’

-,,nI , - t,içia it . co l at ing problems (Utterbach , l971a - ; van de Ven & De i becq, 197)), 

._ —- — ‘ —_ -_. -_-~~ -.
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We a- c,, ,, ici ’, lI d t h a t  I h e n  e ‘5  r ’’ ,t ’ , i a  ‘ t h a t ac ’ ,r’ She ,’ lock H o lm e s S t  c c- I  CS I - a

t r a i n  ~I~
.cIj c I a - -’ t a - m r  p r c a t - l ,‘‘ ,t’ c c ”, c t i v a ’ y i - c r  , ‘ . a a c ; - I r ’ , c c n c d ’ p o i n t  i l  l u ’ , t n - i t r - -~

by t a - c a -  l c ’at’ ‘, i a, tjt” j ’, a t  a - n  t (cc (P c i  rc a t ’ , t i c., ajttn ‘ t h , a p p t - r -a - as  ( i i  t a - a  m c ’ , ’-, ( c a t

do. A r a - a m t  a - de c I t - s t ’ , ar  h ,,r a ’ m  I ’ . (Icr ’ B a y e s i  , a r ~ r e s t — i n c h  i n c  ‘a - - c l p l a ’  ‘ ‘- . p e t  c c I On

c c l  c m c , f l s t  ,j ( a c l n - m , a r i i - ’-, , C a - c a  no i s , i n n d  f ’ t ’ t e a  son (~ ‘-f(,~3 - I c c  c c - n - ca - t c : a -  t pe a -  p i t ’  10

aIt ’t e a - .  ch a n ge , a - c u  I t i n e  i r ~~~~~ j e~ t s  a-~r ’n ~‘ ‘ ; c ( ’ a f i c a l  l y ‘ c a d , ’  . a - ~, a -  r ’ 01 t ’cc

;ca,)’_ ‘-a Ic I a t y a c t  a a - c a n  a ’  C c  ccc  - n ’(’,c it’ n l t I , t he i r r ~‘ ‘a C , i  t e l  I s c ,-, r iot  h i  n G a bou I

people ’ s ‘,~~~i I l  a t  a t t ’ t c ’ a c f l ,~ ‘, r c j n n t i t  i ; - , a t ed  pi~~~t ci,’a’ as _ One su g g e S : t - ’ .- - a .

t o  t i - ,Lo~’~,r ;‘r c c b l m - - ” ’-, is I t  I - c ’ . , l c - r  f o r  i n c o n s i ’ , t ( ’ n t  I a - ’ - , or d i’ , s c ; r d - c - - - , ’ ~5

amon; ~~~~~~~~~ r t s , p a I r  c~~~ I , Ie , ,-,lcc ’cc (a- c m - ‘4 -i tiona l ~ ac ,,:d ct Ma_ - I - -  S b  f xami r - c , ’rS

t ’ c a ’cJ  ~~~, a - t  d i  a ’ ~~. , 1 . n i l  a ’ ~pi’ r t  ‘, ‘ ~‘va  I u - a t  j c c n n ’  c a- a ; ~~~ 
Ic ian ’ s per ’ or  t’l ,, n I ( r ’

ton nt ’ISIC ‘ a c d c l y  d t ~~ c c c ! ,~‘O , t h e - , r~ ’ , a I  I ,‘~.‘ d  t a - c i t  t a - w i r r ’v,ilcjS t i - c u

‘ i t  I - ,- ~ c m  ,~~ 1 ~a - - ’ , , I r c i n i n - ~ pe ’’p l • ’  I c I  i ’’’~’ p I cc , - - r  a l a ,  cc ’ j a . t 4  a n i ’,

1’’ - I  a ,‘ , a ’, ’, a -ia - ‘ - ‘ n ,t i ‘ .,~ 
a , ‘, c , i c ’ a , i a ‘. — i ~d i OC, r a ’ s  - - c’ t I l t ’ I n it, I I I - ‘ a  a - a c  - InI i

- n cjt’& a c a r l  ‘ - - ‘ I, ’ - ’ ,

I m ’ - ;  a- ( m a n n — c c r ’ ’h l r ’ ’’ . “-  h,) ’1 I I I I , ’ 1~~ S - a - a  t a - c c  ‘ a j i I a- a ‘~ I t , -

,a’c - m l  .‘ c  ~_ c  eric’’ ’. d i n  I ‘cc - i -  ; ‘ a c n  I lcc ~ r ’ c a l t a - c ,  r - q a  I a c -  - c c ’ ~c r a b l t - ’’ s n l  -
‘ n ag

i n  an a I r - ~~i rc i ’ I t i  1 ~ - d n t r ’,~ a - -~~- t~).- l - , - - a- (i9:), a- i ’ -  -~ -i ,a - A j k c -’n ( I  ‘70) .

v - . 1 ~ ‘~u 1, I a (I a ‘p )

‘1 a- f I n  i ‘c - k th e  P r o b l e a - r m , Th r’ a c ’)~~~ ’ ?  , t j ~~ 0’ lit ’ -~ c c  na a ~ c was t ha i c c ,  - I-. I I I ~a

o n l - ~ c - c - ,’ w i t h  rspr ’ r i C flcC , E x i ’ c r c ”c rn ’ a- ’ r - , - i t  M a h i q , m n i  a ’ a t e  Un i v e r s i t y

A l l a l , 1 9 ’ i c ;  ( i - . t e i n , S n- ul~ ’- , i c  ¶, S t c n a ’ c ,, , l ’ ) / 7 )  - c c c l  - - I C I  ‘1 S T - t a l c ShOwimc- ~ 
a

1 a - 1 a - 1  t ha ’ ,pa -’ ,’ij I ) ’ c c  , i  ‘ c o g  t a - c c S s~ I I  ~ -1 c be , , a , -1~~ , ‘.~~ 1— , 1 c~~ç a OI I t ’

- I , ’ , iS ion “- - c a ’  c c  p cc ‘ I ~ a ’ - tel i n  I nq p r o h i  s i r , - - ‘Oti s I a- del i ‘ct I- a- ‘. per 1 s
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seems re levan t is that when we don ’ t k now how to (rain peop le in a par tic-

u l a r  s k i l l , we s h o u l d  give them practical experience in the s k i l l , i n  hopes

tha t there i s some unarticulated a b I l i t y  tha t w i l d  be acquired through

mere pract i ce.

Oefi n in~~ the C r i t e r i a ,  Goal s ,  or Va l ue Dimension s, Whe n the deci sion

I s not wel d  structured , tha t is , when a l l  the relevant aspe cts are not

t ’ ’a 5 ’ l l t l t ) Y  spec ifi ed , d i f f i c u l t i e s ar ise . Foremost among these is the

neq le ’&t c at one or more c r u c i a l  factors whose relevance only becomes apparent ,

‘ i d ly , a ’ t er  the de c i s i o n  bia s been made . An ex ample of th is i s  p rov i ded

b y  B i rk in and Form (1973), who examined the a f t e r - e f f e c t s  of t h e  “Zero

:~~ - ‘ ~~
- - s ’ prog r am , This pro gram , adop ted by more tha n 12 ,000 ind u s t r i a l

‘ i r - ’ ’,, a t t e m p t e d  to attack the problem of defective workmanshi p by moti-

v a i a c c a j  a”iplOyeC S t o  do t he job r i ght the f i r s t  t im e , The program was

t - a - s m ’l  upon the following rationale: “Because of the comp I~~x i t y  ci f today ’s

p r a ) 1~~~~~ (S and because of the d r a s t i c  consequences of produc t  fa i l u re , manage-

“(‘nI l sh ou ld use al l  means possible to meet customers ’ s p e c i f i c a t i o n , Human

e r r , c r on t h ~ rib i ç  not in ev i t a b l e  and emp loyees , i f  properl y motivated ,

t r i a - i l d  - c . i i- ’’  m m  a desire to get a job done right th e f i r s t  time .” Once

t a - c a ’ p r a c c l r a c c c  was ir-r p lemented , man y f i r ms d i scovered they cou ld  not  l i v e  a

.~a - i ’ h  t ’ ~~~
- c o n s e q u e n c e s  of mak i ng quality a pr im ary goa l . As quality rose ,

p n t c c l c a a  t i v c t - , d a”c f l n ed , production deadline s were n-r i ssed ahd amounts of

s ; n ~- c j h ’ j  ,in l scr apped goods increased, A hi gh percentage of f i r m s  dropped

I ‘cc  , c t a  a - ~ r - a -”  -

A l t h o a a c i h t h e r e  are a number of techniques f o r  •.pa’t i f y inq c r i t e r i a ,

-ic ’,,i l~~ , and ital ic a t t r i bu tes , know l i t t l e  about t h e  imp l i c a t i o n s  of these

t e c h n i ques  for t r a i n i n g . For example , Je rry Pladler (1972) has developed

-i w i d e l y  used techni qu e c a l l e d  function expansion which is supposed to

pr o d u c e  a set of mu t u a l l y e xclusive and exh austive goals. Despite its

~ca ’ p u l - m r i I y ,  i t  has apparently never been tested or compa red w i t h  other

p r d c a- ’.a,,’n . A suggested technique for getting people to reduce the number

, a- ~~, i n c r i a  they wan t to use i s  forc i ng them to cons i der c a r e f u l l y the

c i l i a - s t  i c - a ? ,  ‘‘ W h a t  w i l l  you real ly  want to know ten v P , i r s  f r o m  now?”
‘~r’ l e t i n  the S t r u c t ur al t~~del, Some component a t t i t u d e s  and s k i l l s
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Be I I t ’v i  r ig  Pn , i  c,1(’ a, kiaa cp~,’, I ( i a c r  , a - - u  I t ~ i n  be I te r udgr -’a-a’ri t s i n  I

Si () 11 , -

2. ~ r a a ,-a ri q l ie  -~~ 
c i  a c p r  a i t t ’  l e v e l u t  deconipos i t ion t I c  a ’  ‘ip I - ,

( a - , , a  r ,a - & t e a  : in a i , I ow a l i a r  t s or ‘~a~a’rt’ o( h er  I ci . f c , c  I quc

a I c c ,  a ’; I ~ ,m I p i  ~ I i i i  r u t ( ba - a ’ p i a i - I ‘c’~

Li .  Isr ias- , i n g  , ‘ , lcena t O  u - - a - h a - a t  a-U.s ( ( a -  cOfl~~t r c a ,  t i r r a- p I c “ma cia’ I S .

5, ‘ a - ’  a~, a l a ’ ; .-, a- c a ’ c~ , c a d  a - a - a- ,-, I a - - a - ~ ‘ r  c conip I ~‘ ma, - c a - c i a ’ I ~
- P’, l m , > ~q i  n ;  hOw 10 di  h~ a n d  u ’ I J ( — r  - t , a - n a i  dcc i s i o n  I r r ’~’s , i c a d

‘ cat  r ‘

7. U t i a t , ’ c  s t - i r a - a l  a n g  t e n , ’  i i  f t - r e n a - c e ’ ,  t~ ’tween  n o r m a t i v e  and d a ’ ’ ,c r I i

-i a - a l a ’  I ~~,

ra i n n  i n-I lo’ I l l ’ ’ , , ’  ~~~.. ‘ a Is - -~a J I a I f l~~iC  a- n ~ an hou r and ~a h i d  ‘ ‘ S

‘ ‘ l a I c c a t  ‘
~~ G a i t , ’ - I p p n a ,  h (ac an.1 a n~ , a ’ - i ~ S a j t t P m e ’ ) l a - t  1 , ~a P ~~ I lo sop hi c , - i ’ a J

p I - ic. i a, a- I S t  a I ’ y , a - - e l  i c  • a ’ t IcS ha’ - a ’ s k i  1 I - a’, t a r ’ I r ’ ,i r r c a ’  , c a, i l  ‘

‘h a .-. ‘a t ,  a- , I f  . I i l I i ? a - a  a - ’. ‘ ‘ed ,  ~ a ’ I a c l  e -a - i(’ c. I S l I M  n-an a ’ !  a , , a - l c  haric’a l i ’ t a - ,k ’-

I I k c-’ ‘a ada ’ I n m  t c a  a c ; ‘ ‘e  Ic I s - - an I r a I r I a a t e  I a - u , ’ ,  ‘a- r c h i  ca I ‘, t I a i (  ( a S a’ ~~ r -

d i  s L o v er  j r -ma t a a a r n i a  u c.a ’ , a l  i a - V • rita-n a a ~a ’ ; c a ’ r a  ‘ r ’ a- r ’ , - a - r id  e d aia c -i ,m n c. a l ‘1 c J,il ~ i

u,k) know ‘ t~ i t I ‘ a, - I a ‘ I , ’ . , c. ’ f 1 s I n a- fl’ ‘ i,. l d h , a - ~ , ‘ P h .  - ‘ S

A L ; a a a T i c  I r ~~’ c a l  - s a t  i a _a -n .  T~~a a’ t ~p i a, _ a I . i p ;c a a a ,a~ I ,  I c c  i n i t  c a n  ‘‘ a , ,  t i o n  coI l a ’~ I

i s  - a - a t h ,’r ic’ - ;  ~a -noc anal o a t , m t ’ a  i n  t h e  hope tha t a-- Oci ‘ I  I h ave  w h a t  y . a c J  ‘ I I - a e at -

I n  ~ a~~a - - , i . a n  i n f o - - ,it i o n  p u n a , h a - .a ’ elp e r ’it’n s , ~u b j a ’ a  t s  f r c q u e n t l - ~ do n i t

bu y th e  a, a - a  a r ~‘ - t a ca c ,an - i  ( lie a’ a h t I nd 0 ’ i n t o  -- - . a - 1 i ( a - n  I n -
~ t u i i t ’ ’, - - , - a- r i

a’ ;na’ I’ I e n a  •‘ -~~ a n a l  , ci, - ‘ - - - r a a - ni a I~ (I ;.P’ , - - I C  i anc  - I ‘ca I a I a- a- r o ver co  1 I e c t  I ‘ r a- -’ I t  . a n t

i n i o r — c a t  ion . O th e r  a;c; ’arerc t b i , m ’ ,a- ’, are a c v c r ’ i a l a a , ’a - t  1cm of I a  I- -a  dant

iØfl , p n a’ (‘f)( a’ ‘ - I , a an a_ r a - -  I ,‘ a m ~~~ r ,a ia - I ~~~~ i n forma t ion r a’c~ , i  a ’ I t ’ ’ ’ cc

d aaqn ost c i , a- u i 1 u’ ‘ - ‘ a  sa ’ rk n a-~ i ye j n fe rr’aa I ion , ari d m it e  r ‘ s t  i - - ‘ a ’  i on

of the - I I .‘a-a i nn i c v u due ~a I i 1)1111 ‘ ‘ , t ion whose ca u s a l  Imp 1 I ca t lOll  s a r a ’  rio t

- I~~c V I Oi l ’.

Se va’ r ‘a- I - a t  i t , ’’, t (‘at t r h im i ci na’ S we r ~‘ proposed f o r  t r a i ii i r i - i  i ’ t a a c , ,’ r i n ‘Or —

‘51 t ‘ a r m  a c  a a S i  a- ion . One i I I ,  prov i c i a ’  t h e  o t of i n f c c rc , ,a- t ion pur ~, ‘-a- a -ed

A ‘,e~ a a - n d  i s  t o  a •‘ a ; a a i  IC a ,’ac ; I l ’  t o  build J “OdP ” I ~~f I he pro  a’’, ’, f u r  w h i r  h

t P n r ~~ ’ la’ r,al d t ~ c t I n q  t h ~ I ‘a r ” , ) I  ion ,a ’n cl use i t  as a nor mative standard for

data c o d l e t t i o n .  Decis ion - a ,a- t a ’r s  u s i n g  Ba yesian models , for  e-’aarap lr’ ,

would  be requ r a’aI a- a”  (IC I a ’  ra-e I i  h a ” I i  h a ) c) d  r a t  io~ as w e l l  as i t- n ’ a - I  ion

cos ts and then p e n  t o r n - n  t a - ar approp r c a - I c  calcul ations . A third pos-  i b l e

r
L .  
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i~’c . h n i q u e  i s  h a v i n g  decision makers l i s t  and rank the questions for which

t b~~ -, , , a a - a j I d  have l i ked to have had answers before the y made their la st

‘I.a, J . ~~r p~~ I i a , c  decis ion. Acquir ing Informa tion f rrxn another person Is

ano t her ~k i l I  tha t may be trainable , as Is recognizin g the effects of

i n tt ’ r , , i r re la t io r i s be tween environmental var iab les .

Dea d i n1 wit h  U nc ertaI n ty . We agreed tha t the most important ideas

and . a t t i t u d e s  in t h i s , the most heavil y researched area , are (a) that the

wo r l ai is uncertain , (5) tha t uncertainty can be measured , and (c)  tha t

d e a l i n g  log i c a l l y w i t h  this uncerta inty w i l l  make a difference in the

a ; a a l l i t - a c c l  ail’t c i S iOf l  m a k I n g .

One  ( c a - t a l c  of d iscuss ion was how to t r a i n  p r o b a b i l i t y  assessors to

I t ’ better ca l i b r a t e d , Suggestions in c uded training i n :

I ,  A t t e n d i n g  to relevant infor ma tion and i qn or i n q ir re levan t

inform a t i o n ,

2 .  R e c o g n i z i n g  and correctIng judgmenta l b ia ces .

3. Und e r s t a nding the coherence rul es of p r o b a b i l i t y .

~e . Understand i n g the equiva lence of different response modes,

5 , Using group sit ua ti ons i n  which peop le  announce , defend and

adj ust the Ir p r o b a b i l i t i e s .

~a , Usi ng scorin g rule feedback , 
a

Usin g c a l i b r a t i o n  curves .

a-~a’ ,a - l- ’.o agreed tha t i t  was i m p o r t a n t  t h a t  p r o b a b i l i t y  assessors get a

g r a - a t  -1 . - i l  of  p r a c t i c e  assessing p r o b a b i l i t i e s  i n  t h e i r  p a r t i c u l a r  f i e l d

of  r ’ p r r t i - ,a ’ . The exampl es g iven should be r i c h l y  d e t a i l e d  and as c los e
as ;no- .’,i hl ~ to the kinds of dat a that the dec is ion makers wo uld meet in

the f i e l d .  Further mo re, the .*amp les should cover the probability continuu m

c c f  low , -“ a ’l ium and h i gh likelihood events. Such substantive tra inin g is

a - spa -n i a l l y  imp or tant i n  li eu of under stand I ng how probability train i n g

t r a n ’, l a ’ r ’ . across tasks.

Mea’.uring u t i l i t y .  Although the s k i l l s  Invo l ved here can be qu i t e

t ra -arva -c il e * . th e  group fel t tha t l i t t l e  effor t should be made to teach either

thp underl y ing t heory or fancy ap p lications , Since , fo r  the  most part ,

additiv e I ne’ar u t i l i t y  functions wor k qu i te well , peop le should be
taught enough to know how to appl y the linear mode l correctly and wha t

special cir cumst anc e s sIgna l the need for e*pe rt a ss istance . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I t  appears that one way that decision makers avoid difficulties in

situations with very non-linear ut i l i t i e s  is with the “plausible range-

feasible alternat ive ’ approach. That is , they cons i der as feasible

alternatives only those tha t l ie  w i t h i n  c r i t i c a l  threshold va lues. With-

in thi s range of plausible value s , u t i l i t y  functions may often be reasonabl y

app rox ima ted  by a linear u t i l i t y  function . Other alternatives are not

usuall y even analyzed. A danger with this approach is tha t decision makers

may be i nappropriatel y elimi nating hi ghl y desirable alternatives. To

reduce th is danger , i~~ should train decision makers to identif y problem

areas where this is likely to happen and teach t hem to dea l with these

special cases by using non-l inear ut i l i t y  functions o appropriate heuristic s .

Combining Si ng le Judgments Into a Composite Jud,~ment. To date , neithe r

judqment theorists nor dec ision analysts have answered the crucial question

in th i s ,lrea: name l y, when i s  it best to assess components , when i s it

best to make Uloba l judgments , and when is it best to iterate be t ween

these tr~~ prO c edures?

Lea rn in g from E x p e r i e n c e .  One thing tha t mus t be taug ht i s basic

i nductive skills. The rules of sc i entific research advocated by phHosophers

of science were suggested as one source of in si ght into how tn t r a i n

ind u ctiv e s k i l l s .

Another direct approach to teaching such sk i’ l s is to alert peop le

to avoid the known biases tha t hinder learning from past experience ,

inc l ud i ng hindsight bias and the tendency to r a~~ e--~brr one ’ s successes

and forget one ’s failures. Simp l y inform i ng peop le abou t biases , however ,

has not proven successful. Wha t i~ needed are techni ques that p r r ’.a

perception and memory distort i ons . An enthusiasticall y received sugge s tion

made at th Is meeting is to have people set up record-keeping systems that

carefull y document the considerations preceding their own decisio n s and

their second guesses of other people ’s decIs ions . Such a record cduld

al-s o function as a mechanized data file from which actuarial models ra - ight

eventually be developed . One potential problem with this system , or any

other system involving feedback, is tha t feedback can be inaccurate ,

misleading or deceptive . As mentioned above , good decis ions and good
outcomes are not i nvariabl y associated with one another. Thus , training

in setting up feedback systems would hays to inc l ude rules for recognizing

t he limitations of differ ent types of feedback, One example of elaborate

record keeping i -s foo tb a l l  coaching record, where every play is analyzed
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and i t s  .onsequences recorded . Syst emat ic s tudy  of the e f f e c t i v e n e s s  of

recoid keep ing is needed .

I ” i s t i n q  resea rch suggests tha t mere instruction i s  i n s u f f i c i e nt  for

th,~ l earning  of c o q n i c iv e  s t r a t eg ies.  One a lso  needs l o t s  of prac t ice

in . r a r i e t  c o n t e x t s  over t im e . Each cog n i t i ve  tas k  may have an optimum

iearn inq ,~roqram inc luding lec tu res  and book-learn ing , hi ghl y s t ruc tu red

laho raror , exerc i se’s w ith accompany ing feedback , and gu ided , bu t less

u nst r -~~tured , cl inica l experience. The optimum mi x ot these components

is an Open question .

t(nOw in~ When and How to Properl y Use Heur i stics , Shortcuts , Decision

A id s and horm ative Experts. As research ev i dence is scanty here , p r a c t i c e

~ip ~ e i r s to be the onl y tested means of learning these sk i l l s .  Some inter-

~ -~ti nq rul e s of thumb : it was reported tha t Ron Howard has recomended

~~~~~~~~ ar~ organization should devote l ’~ of the resources of a projec t to

~~ isio n ana l ysis. (tf applied to the U.S. Gross Na tiona l Produc t , this

r , I ,~ would prov i de over SlO b i l l i o n  in i ncome for deci s ion ana l ysts.)

Some C t (a t o r s  believe tha t the probability tha t a deci sion aid or mode l

,..‘ II ‘ -e used is direct l y proportiona l to i t s  ease of use. The re a re

F , n - ~ chara~ teri zab le situation s where decision mak i ng should be left to

‘in a I - ~rt ~ra ,c mode l , or d i scri min ation network-type mode l , or simulation

Such -,it ua tio n s usuall y involve repeatable tasks with a narrow focus.

Some of the issues invo lvin g when to use each of the variou s types

dec ision aid s are discussed by Slovi c (1977). Au tomated deci sion-

anal ytic procedures create another whole category of tra i ni n q issues ,

~a r t i c u l a r l y getting peop le to accep t the procedure and use its results.

Accep tance may be particularly problematic when the advice of the automated

;~rocedtir e is in some way count erl ntu lt iv e .

Coi~nun icat ion , Mon i tor in~ , and lmplementat ion . It  is  one th ing to

t~~.iin dec is i on  maker s to make be tte r decisions when they have tota l contro l I -

ove’r the i r  ana lyses.  The s i tua t ion  changes when the dec ision maker is

dependent on others to gather information , generate alternatives or

~ ~nr’~p l i c h  s~~~e othe r aspect of the decis ion analysis. Cruc al s k i l l s ,

then . ar ,  ~‘-- ‘~~j n i c a t ion , mon i toring, and imp lementat ion . Organizat iona l

and s o c ia l  psycho l ogists and managerial specialis ts are the appropr ia te

s - n i r - e s  of t h i s  k nowledge ( e . g . ,  Shult z and S l e v I n , 1975 ; L udke , 1 976;
Dalton , 1 969; and Utterback , 1974) .

1 1 ~ 
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I l l .  Important Research Questions

The I x i s t  important questions for future research tha t evolved during

the two days of discussion were:

I . How do you def ine a “good” decision when you don ’ t have an

ob j e c t i v e  c r i t e r i o n ?

2. Ho-.~4 do you measure the e f f e c t i v e n e s s  of a dec ision maker? How

&lo you know when you have improved the e f f e c t i v e n e ss  or ef f i c i e n c y

of a d e c i s i o n  make r through t ra in ing ?

3 . W hic h combinat iOns of t ra in ing  general pr inc ip les  and s p e c i f i c

technique s are bes t to bring decision maker -s to di ff e rent

levels of competenc y?

~~~. Can we develop a diagnostic (interviewing) techn i que for

survey ing a p a r t i c u l a r  dec is ion-making context to f i nd  out

where train ing should be concentrated?

5. How do the various di fferent training prog ram s used today di ’fer?

Wha t are the v i rt u e s , d i f f i c u l t i e s , and l im i t a t i o n s  of each?

Wha t is the effectiveness , retention , and transferability - f

eac~’ oi t he st ’ ili s  learned in each of these programs?

6. When does the use of the decision ana l y t i c  me t hodo l ogy improve

c l i n i c a l  jud gment ?

7. How much ipprent i cesh i p  Is required to train a skilled decision

anal y st , in terms of tim e , number of supervised cases , and

v a r i e t i e s  of case experience?

3. Wou ld it be worthwhile (in a co-st-benef it sense) to imp l ement

the prnb lem ”oriented med i cal record procedure in other area s,

SU( h as the military?

9. How do you tra in g people to detect the dimens ions of any unstruc-

tii red situation? Is training for comprehensiveness detrim ental

to training for focussing on the I mportant variables?

10. How do you train people to evaluate th. finality or the complete-

ness of their search for the d menslons or the variables of a

problem ?

I I . When should decision aids , such as interactive computer program s.

substitute for the more intensive persona l training of decision

mak e r s ?  Is such trainin g cost effective? When is tra ining the

decision maker in the theory of decision making cost effective?

r - —
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I?.  How do you train decision makers to make proper tradeoffs between

mode l sophistication and simplification , keep ing in mind the

oidely-held belief tha t model use is directl y proportiona l to

ease of use ?

13. How should we train decision makers to acquire information?

It.. in probability assessment , wha t is the appropria te role of the

dec is ion  make r and the dec is ion  ana lys t? Simi l arly, how differen t

are the es t ima tes  produced by dec is ion  makers and the ana lys t s?

To what extent do differen t analysts differ?

15 . When is it best to assess u t i l i t y  components , and when best to

obta in globa l judgments?

lb.  Psycho log i s t s  have uncovered many b iases wh ich  peop le have tha t

can hinder their  a b i l i t y  to make decis ions.  Wha t techn iques can

be used to over come these b iases?

17 . Wha t are the essen t ia l  features of a record-keeping system that

would document a decision ana l ys is and its eventua l outcome ?

18. Wha t are guidelines for the appropriate use of heur is ti c s ,

short cu ts , decis ion a ids  and normative expe r t s?

IV. Recomertdat ions

Given the current state of our knowledge , three aspects of the training

prob lem d e m and irr’ediate a t t en t i on : T r a in ing  s p e c i f i c  s~. i l l s , eva luating

the q u a l i t y  of dec is ions , and imp l ementing the know ledge obta ined through

te isio ” research. Although these three areas are substantiall y inter-

dependent , the research strateg ies each entails are sufficientl y different

to r~,e ri t distinguishin g between them.

T r ain.n- 4 Spec ific S k i l l - s

Tacks  inc luded here are : ident if y ing judgmental biases , c haracter-

i z i n g  known biases in terms of underlying cogn it i ve  processes , determining

w h ich b iases are amenable to t ra in ing and which can onl y be compensated

f o r  mechan i call y, developing debias ing or b ias-avo id ing procedures where

applicable , and develop ing guid elines for characterizing decision s tuations.

The’ rrcear~h skills requ i red here are those of experimental psychology.

Alt hough the problems are of an app lied nature , i t  appears to us that they

w i ll be most parsimon i ousl y at tacked  by look ing f or conr’on elements in the

—
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deci sion-making strateg ies used in different tasks. These are , we bel i eve ,

ba’.ic coqni t ive processes. When a debiasing procedure proves successful ,

it ‘~ r . i n s  tha t we havt’ i dentified the bias , understood its workings and

comrvuunic,iti’d tha t under stand ing to the decision maker in a useful form .

When it proves unsuccessful , it is hard to know where we went wrong . The

~ i~~lure of the relative l y few attemp ts which have been made to reduce

biases by simp l y t il lin g peop le about t hem suggest tha t the problems may

be more com p lex than we have realized . The sort of cogni t i v e  eng i neering

we are concerne d with w i l l  requ ire considerable interaction wi th basic

cogni t i v e  research , di gg ing deeper i n the mind when more s t r a i gh t fo rward

debi ,is inq procedures fail. H
S 0h trainin g studies as are conducted should be ti gh tly controlled

t o  maxini ze the chances of our be i ng able to tell wha t works and what

doesn t wor’ in this difficult-to-re s earch area . For si milar reasons ,

we ‘-~~~~n a t ’ concentrating on the t rainin g of specific s k i l l s  rather than

r r ~t. development of full program s . The latter are typicall y more expensive

and L on t e -’m t - ’ .r e c i f ic , a nd o 1 fe r le’sc opportunity for cl earl y assessing

~,ha t are the e’ffec t vp and irwl fectiv e . elements.

DCL io ns

A rm- ~~u r m  en ?  t h eme of the conference was that we do not know how to

evaluate rnoc’ i mportant decisions. Witho ut such knowled ge , there is no

way of assessing the va l ue of the’ various training programs nOw offered

or t h e ’  v a l i d i t y  of the cla m s made for  them . At the extreme , we do not

even know i f  any simple decision-makin g procedures , however f limsy i t s

axiomatic basis , i s not as good as the most sophisticated .

Deve l op i ng eva lua t ive criter i a is a difficult , long-term project. it

should be a corrpanie’d by an attempt to survey and compare existing programs

us in~ the best tools cur rentl y available. Such a survey should include

con~n e r c iaI l y- marketed nonaxionat c approaches like Jerry Nadler ’s and

Dale Carnegie ’s. We should not exc l ude the p o ssibility tha t they k now

something that we don ’ t.

Ano t her aspec t of the evaluation problem is to assess the importance

of the judgmental biases tha t have been identified by various i nvestigators ,

L _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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that is , ~ ()  determine how much of a difference they make in the optim al ity

of decisions . What is called for here is some general wur~ on the sensi-

t i s t y  of decision s to bias. I t should consider the appare ntly untouched

question of ~~~~ bias and er ror in the various component judgments used

i n  a complr * ana l ys is comb i ne to affect the final outcome . Some ana l y s i s

o~ the m ’Lo log ica l v a l i d i t y  of judgmental heuris t ic s would also be useful

in order to est~~h l i c h  the frequency arid extent of the N i a 5~~s they i nduce.

.\ ina l aspect of the evaluat ion prob lem i s  developin g ways to help

people best assess the quality of their own decision s (and those of their

collea gues), and learn from the ir own experience. Hindsi ght research

~Fischhof’ , 1975 } suggests some ways in wh ich this r ’iiqh t be done , as do
t h e  dec isi on record-keeping systems described by Shulma n and Shaoteau.

r-p ~ q ’mentin1 Pre~ ent t(nowledge

There is , alread y, much knowledge tha t can b’ used to train decision

- ,,.erS and i -nprove the quality of their performance . For repeatable

tas.s , t~~e heretofore ’ covert decision processes ‘ the expert can be

evjdel t jn~~ made exp l i c i t  i n  a way tha t should be quite u ’i -• ’u i  to

t r J i ’ o ~o . In •,(~ r-~
. cases , these models w i l l  take the f o r ~ - 

~ al gebraic

e~~uutions . In others , more complex models , such as sequ e nti a ll y br a n c h i n g

comp uter  p rograms , w i l l  be necessary. The potent ial of judgment modeling

‘or ~~i i l i t a t i n q  m i l i t a r y  and defense’ dec isions is unlimited . Demonstration

p r ) ,’c t .  should he~jin i vmvn ediate l y. Relevan t h.ic roor~d i n ’o:mation is

prov -b- - I  b , Har?r~~nd et al . ( l 9 7 5 )  and S lu . i c and h r  lit - i ’  Ic in ( 1 9 7 1 ) .

ma j~~r i t - 1 of important dec is ions  w i l l  be mad,-’ in un i qtir ci tuat ions

‘ r i t  perm i’ l i t t l e  t im e f~~ r de lib eration. The standard me t hod of dec isions

situations w i l l  continue lo be in t u i t i v e .  Given the p i t f a l l s

to wh i h tin,;ide’d i n t u i t i o n S  are suscept ible , we have l i t t i e  reason to be

.— - f r r t . i i ’ I e w i t h  this prospect. Since we cannot avoid heavy relian ce

on in t u i t i o n , ~ t’ should at least educate decision “~akers to the p i t f a l l s

t h a t  .w ait  t h e  u n w ar y .  We reconr~end tha t cons ideration be li v m’ n to the

development of a cu rr icul ~~ designed to educate the’ i ti tui t ions of decision

makers in the subtleties of dealing with a comp lex and uncertain environment. 
I
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